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consistent with this correlation. Appreciable absorp-
tion of light in extra-galactic space appears to be
inadmissible.

(E) The limiting magnitude for the counts on ex-
posures of one hour with the 100-inch. is estimated as
19.8, hence the number of nebulae per square degree
is given by the relation .

log Ngq=0.6 m,; —9.5

This, combined with the value —13.8 for the mean
absolute photographic magnitude of nebulae, leads to
a mean density of the order of one nebulae per
6 x10%6 cubie parsees. A provisional value for the
mean mass of nebulae, 5 x 108 times the mass of the
sun, suggests 5x10-31 gm/c.c. as the order of the
mean density of nebular material in the observable
region of space.

(F) The scanty data available suggest that, in the
regions of normal distribution, one cluster of nebulae
which would be recognized as such on exposures of
one hour, may be expected per 30 square degrees.
This frequency is tentative and depends largely upon
the criteria selected for defining a cluster.

The distribution of nebulae appears to be approxi-
mately uniform out to the limits of the largest tele-
secope available, except in so far as it is affected by
partial or complete obscuration by diffuse material
within the galactic system. Great clouds of the lat-

ter material are known to exist; in faet, the pattern

of obscuration along the Milky Way seems to ac-
count for many or most of the “star clouds.” Evi-
dence from the nebulae concerning a uniformly dif-
fused substratum within our own system is contra-
dictory. In favor of the hypothesis is the fact that,
in the general direction of the center, the counts of
nebulae are affected out to latitudes =* 40°, the oec-
casional late type spirals in low latitudes with ab-
normally faint surface brightness; and the color-
excess exhibited by members of the Perseus cluster
of nebulae at lat.—13°. For these facts a diffuse
substratum offers a possible although not a necessary
explanation. Against the hypothesis are the ap-
proximately normal colors among nebulae in low
latitudes and longitudes 10° to 50°, the normal sur-
face brightness of late type spirals in the same region
at latitudes as small as 8°, and the fact that for the
8 nebulae within 20° of the galactic plane whose
spectra are available, the absolute magnitudes corre-
sponding to distances indicated by the red shifts
average brighter than normal. Extensive observations
will be required for a definite conclusion. Obscuring
clouds are familiar, but a diffuse substratum can be
investigated only when the effects of the clouds can
be ascertained and eliminated.

Epwin P. HuBBLE
MT. WILSON OBSERVATORY
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THE HEMOGLOBIN CONTENT OF THE
BLOOD OF THE HEN: A STATISTI-
CAL STUDY OF INFLUENCES
AND RELATIONS

IN another communication! results were presented
of a study of the hemoglobin content of the blood of
chickens and wild fowls. The method-of hemoglobin
determination was that of Newecomer. " A correction
was introduced for at least the greater part of the
turbidity of the acid hematin solutions prepared from
bird blood for hemoglobin determination by the New-
comer method. The correction formula is '

C=0.91U - 1.49,

where C is the corrected reading and U the uncor-
rected reading.

Table 1 shows the hemoglobin content of the blood
of the hens and the pullets studied.

TABLE 1
MEeAN HEMOGLOBIN CONTENT OF THE BLOOD oF HENS AND
PULLETS
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White Leghorn hens....... 101 12.8=+1.0 10.2 0.9
White Plymouth Rock hens 101 12.3 #=0.8 9.8 0.7
Rhode Island Red hens.... 102 11.9 0.7 9.4 =#+0.7
White Leghorn pullets...... 101 114 +0.7 89=0.7

The data in this table indicate breed differences,
and one purpose of this paper is to present the re-
sults of a statistical study made to determine if such
differences are significant.

Since data on the age of the birds at the time of
making the hemoglobin measurements, on the age at
maturity and on the spring egg production were
available through the cooperation of the College Poul-
try Husbandry Department and the dates of making
the hemoglobin measurements were known, it was
deemed worth while to make a statistical study of the
correlation between hemoglobin and these different
factors. A presentation of these results is the second
purpose of this paper. ’

For the purposes of this statistical study it is im-
material whether corrected or uncorrected hemoglobin
readings be used. The latter readings are used in all
instances.

The statistical constants were calculated according
to the method given by Wallace and Snedecor.?

1H. H. Dukes and L. H. Schwarte, Amer. Jour,
Physiol., 96: 89-93, 1931.

2 H. A. Wallace and G. W. Snedecor, ‘‘Correlation and

Machine Calculation,’’ Official Publication, reviged edi-
tion. Towa State College, Ames, Iowa, 1931.
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INFLUENCE OF BREED

The mean hemoglobin content of the blood of the
hens of various breeds is shown in Table 1. In Table
2 are shown the mean differences in hemoglobin con-
tent by breeds, the probable errors of the mean dif-
ferences and the ratios of mean differences to prob-
able errors. The mean differences by breed are un-
corrected for age and age at maturity. It will be
noted that all the differences are statistically signifi-
cant.

TABLE 2

DIFFERENCES BY BREED IN THE MEAN HEMOGLOBIN CON-
TENT OF THE BLoOD or HENS

Rhode Island Red White Plymouth

hens Rock hens
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gm per gm per
100 ce 100 ce
‘White Leghorn
hens . 09 012 74+ 05 012 4+
Rhode Island Red
hens .o 04 011 3+

When the mean differences shown in Table 2 are
corrected for age and age at maturity, they are still
found to be significant.

INFLUENCE OF AGE

The hemoglobin content of the blood of chicks is
between six and seven gm per 100 cc.? Evidently at
this period in the life of the chicken age has a con-
siderable influence on the hemoglobin content of the
blood.

The mean hemoglobin content of the blood of White
Leghorn pullets ranging in age from about four to
six months is 11.4 = 0.7 gm per 100 cc. The mean
of White Leghorn hens is 12.8 = 1.0 gm per 100 cc
(Table 1). The difference is 1.4 = 0.12 gm per 100
ce, which is highly significant. The data also furnish
information on the influence of age on the hemoglobin
content of the blood of hens. The mean age of all
hens was 658 = 10 days; the mean hemoglobin con-
tent of the blood, 12.3 = 0.1 gm per 100 ce. The cor-
rélation between age and hemoglobin was found to be
0.21. The number of hens included in this study is
approximately 300. With a number as large as this
a correlation coefficient of 0.21 is, according to Fish-
er’s tables,? highly significant. .

3 B, B. Hart, C. A, Elvehjem, A. R. Kemmerer and J.
G. Halpin, Poultry Sci., 9: 92-101, 1930.
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CORRELATION BETWEEN SEASON AND HEMOGLOBIN
CONTENT

There is a wide-spread popular belief that the blood
of animals is “thicker” in the winter than in the sum-
mer. Furthermore, there is a good deal of evidence*
tending to show that external heat eauses a dilution
of the blood. The present data are suggestive in this
connection, in that they indicate that with the ap-
proach of winter the hemoglobin content of the blood
increased significantly. Thus the mean date of the
hemoglobin determinations in hens was 39.4 %= 0.25
weeks after January 1, that is, the second week of
October; and the correlation between the date of de-
termination (season) and the hemoglobin content of
the blood was found to be 0.20.

CORRELATION BETWEEN AGE AT MATURITY AND HEMO-
GLOBIN CONTENT

The mean age of all hens at maturity (date of lay-
ing first egg) was 207 = 2.0 days. The correlation
between age at maturity and the hemoglobin content
of the blood was found to be —0.16, which also is
highly significant.

CORRELATION BETWEEN SPRING EGG PRODUCTION AND
HeMO0GLOBIN CONTENT

Since spring egg production is a part of yearly
egg production, these show a high positive correla-
tion. Therefore a determination of the correlation
between spring egg production and the hemoglobin
content of the blood would give information about
the correlation between the annual egg produection
and hemoglobin.

The mean production of all hens for the spring of
1929 was 59 *=1.0 eggs. The correlation between
spring egg production and the hemoglobin content of
the blood was found to be 0.08, which is not signifi-
cant.

H. H. Duxss,
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